








Markets & Customers

LESS DISPLACEMENT, MORE EFFICIENCY —
TWIN BOOST FOR THE S-CLASS

Fantastic four

The S-Class has been setting standards and demonstrating what is technically possible in the luxury vehicle class for
almost 60 years. With the new S 250 CDI BlueEFFICIENCY, Mercedes-Benz is now launching the most economical
luxury car in the world - with a four-cylinder diesel engine and BorgWarner’s regulated two-stage turbocharging system.

Mercedes-Benz presented its first lux-
ury model of the post-war era in 1951.
Back then, the exterior of the vehicle
internally designated W 187 was still
based largely on the design of the
pre-war cars. The innovations were
primarily hidden beneath the car’s
metal bodywork. The newly designed
Type M 180 inline 6-cylinder engine
with overhead camshaft and 2.2 liter
(134 cubic inch) displacement gener-
ated 80 hp and was the subject of

further development for almost 40
years. Mercedes-Benz introduced the
designation “S-Class” in 1972 with the
launch of the W 116. The “S” stood for
“Sonderklasse” or “Special Class” and
underlined the status of the techno-
logical leader.

Then in 1979, the company reached an
important decision, taking the bold
step of offering the first ever S-Class
with diesel engine in the US. This was

Luxury and performance make the new S 250 CDI BlueEFFICIENCY from Mercedes Benz so desirable. Equipped with an R2S system from BorgWarner,
the S-Class is the most economical luxury sedan in the world.

out of necessity to be able to comply
with the strict fleet consumption limits
stipulated by the US authorities. But
no-one back then could ever have
imagined that a 3 liter (183 cubic inch)
turbocharged diesel engine powered
by a KKK turbocharger with its 125 hp
and considerable 177 Ib-ft (240 Nm)
of torque would herald the dawn of
modern diesel engines.
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Luxury diesel

In 2010, with the notion that luxury
cannot be combined with diesel drive
now a distant memory, the S-Class
once again proves itself a forerunner.
The Mercedes-Benz engineers dared
to take a step that would have been
completely unthinkable just a few years
earlier, fitting a four-cylinder turbo-
diesel to the S-Class and thereby
creating the first ever truly economical
luxury vehicle. The sedan achieves
combined fuel consumption of 41.2
mpg US (49.6 mpg UK), which cor-
responds to CO, emissions of just
149 g/km (238 g/mile). This makes the
S 250 CDI BIlueEFFICIENCY the first
vehicle in its class to fall below the
150 g/km CO, emissions barrier.

At the same time, the S 250 CDI
BlueEFFICIENCY offers customers
everything that they could expect from
a luxury sedan. The 2.2 liter (134 cubic
inch) CDI engine generates 204 hp
(150 kW) and offers maximum torque
of 368 Ib-ft (500 Nm). This allows the
large sedan to accelerate from O to
62 mph in just 8.2 seconds and reach
a top speed of 149 mph. As such, the
S 250 CDI BlueEFFICIENCY guarantees
an effortless driving experience befit-
ting its luxurious status.

Two for four

The engine is capable of providing
such impressive performance thanks
to BorgWarner’s two-stage regulated
turbocharging system (R2S). This en-
sures excellent pickup from very low
revs and allows drivers to forget that
there is a low-displacement 4-cylinder
unit under the hood when they press
the gas pedal. The high-tech turbo-
diesel, developed according to the
downsizing concept, provides its maxi-
mum torque from just 1,600 rpm. The
compact R2S module consists of one
small KP39 high-pressure exhaust gas
turbocharger and one large K04 low-
pressure exhaust gas turbocharger.
The high-pressure (HP) turbine is
driven first by the exhaust gas and
spins at up to 215,000 rpm. A bypass
is integrated in the HP turbine casing
which can be controlled via a switch-
able boost pressure controll flap. This
allows the turbines to be controlled
based on the engine speed to gener-
ate optimum boost pressure either
individually or together, a functional
principle that also applies to the two
impellers.

Concept for the future

The advantage of this requirements-
based control of combustion air infeed
is improved cylinder filling, which allows
high torque even from very low revs.
In real world driving situations, it can
be felt through spontaneous throttle
response and an excellent torque
band comparable to that of a six-
cylinder engine — while offering the
economical consumption associated
with four-cylinder units. In addition, the
Mercedes-Benz engineers have inte-
grated an ECO start-stop function
in the OMB651 drive. This switches the
engine off when drivers keep their foot
on the brake pedal after coming to
a halt. Once drivers take their foot off
the brake pedal, the engine starts up
again immediately.

With the two-stage regulated turbocharg-
ing in the S 250 CDI BlueEFFICIENCY,
the engineers at BorgWarner have
once again set a milestone in diesel
engine turbocharging. In combination
with the R2S system, the new 2.2 liter
(134 cubic inch) four-cylinder diesel
engine clearly demonstrates that down-
sizing can also be consistently used
in the luxury segment without having
to accept any compromises in terms
of driving pleasure or comfort.

Economical yet powerful: The new 2.2 liter
(134 cubic inch) diesel engine in the S-Class.
Beside low consumption, the four-cylinder
also offers reduced weight.
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BORGWARNER PRESENTS NEW TECHNOLOGIES
AT CATERPILLAR AND JOHN DEERE

In the fall of 2010, BorgWarner’s five business units visited Caterpillar and John Deere in the US with two
major technological shows. The two BorgWarner customers used the opportunity to learn a great deal about

new technologies.

Room for discussion: BorgWarner at the John Deere Engineering and Development Center in lowa.

BorgWarner presented the latest drive
technologies for agricultural vehicles
and construction machinery at two of
the world’s leading OEM suppliers for
commercial vehicles. The first stop on
the supplier’s tour was on October 19
in Waterloo, lowa, home of John
Deere’s Engineering and Development
Center. John Deere is one of the most
important manufacturers for agricul-
tural machines, off-road applications,
construction machinery and forestry
equipment. On November 4, Borg\Warner
then headed to Mossville, lllinois to visit
Caterpillar. At this location, Caterpillar

develops and produces engines rang-
ing from 9 to 18 liters (550 to 1,100 cubic
inches) for construction machinery.
The company specializes in heavy-duty
commercial vehicles for mining appli-
cations.

At both locations, BorgWarner had the
privilege to put on a technical show
that included presentations, product dis-
plays, videos and animations — all dem-
onstrating the company’s position as
leading manufacturer of diesel and off-
highway applications in the commercial
vehicle sector. Engineers and marketing

specialists from the five business units
BorgWarner Turbo Systems, BorgWarner
Emissions Systems, BorgWarner Thermal
Systems, BorgWarner BERU Systems
and BorgWarner Drivetrain Systems
presented their latest developments for
improved performance, greater efficiency
and reduced emissions. The systems
on show included turbocharger appli-
cations with variable turbine geometry
(VTG) and two-stage regulated turbo-
charging (R2S), systems for exhaust
gas recirculation, cooling systems, the
latest ignition technologies and clutch
systems.
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BORGWARNER PRESENTS ITS PRODUCTS
AND SERVICES AT SAE BRAZIL 2010

Brazil at full
speed ahead

There was an atmosphere of great optimism at this year’s
SAE Brazil in Sao Paulo. BorgWarner presented innovative
turbocharging systems for light commercial vehicles and
the new Visctronic viscous fan drives at the fair.

Brazil's economy is in the fast lane. The growth forecasts for
2010 are between 6% and 7.5 %, a trend from which the local
automotive industry is also benefitting. This year's SAE Brazil
in S&o Paulo, which has been organized by the Society of Auto-
motive Engineering since 1992, was therefore of major significance
for the sector. Around 170 exhibitors take part in the event every
year, including both auto manufacturers and supplier companies.
BorgWarner also took the opportunity to present its latest
products at Latin America’s largest international trade fair in
and around the fields of technology and mobility.

At BorgWarner Turbo Systems, three R2S turbocharging systems
used in the Volkswagen Amarok, the Mercedes Sprinter and the
MAN DO0836 were the focus of attention. The KO3 turbocharger,
which helps Ford’s 2.0 liter (122 cubic inch) EcoBoost engines
achieve impressive performance with low fuel consumption,
also aroused the interest of the many visitors to the stand.

The BorgWarner turbocharging systems are an important key
in meeting the new Euro 5 emissions standard, which is to be
introduced in Brazil from 2012. BorgWarner Thermal Systems
also took the opportunity at the trade fair to present their latest
generation of electronically controlled Visctronic viscous fan
drives, scheduled for general release in Brazil in 2011. This tech-
nology also contributes to reducing fuel consumption and
exhaust emissions.

The two BorgWarner divisions are represented at the Campinas
site and support their South American customers locally
with comprehensive know-how in implementation of pioneering
vehicle drives.

PAULA NOMURA RECEIVES SAE BRAZIL
YOUNG ENGINEER AWARD

October 5, 2010 was a very special day for Paula Nomura
and the BorgWarner site in Campinas, Brazil. During the
SAE Brazil in Sdo Paulo, she was presented with the Young
Engineer Award.

DESAFIOP
DEDESI

Paula Nomura, shown here with Lauro Takabatake (center)
and Arnaldo lezzi (left), proudly accepts the Young Engineer Award.

The key in winning this much coveted award was a development
project, which Paula Nomura ran together with BorgWarner
customer MAN. Her task was to develop an R2S

system for MAN’s D08 Euro 5 engine.
She supervised the project as the
engineer in charge, from compo-
nent localization, through prod-
uct validation, right up to the
test phases at BorgWarner
Turbo Systems in Germany.

In addition to this, Paula
Nomura also coordinated

the cooperation between
BorgWarner and the uni-
versities in Brazil and Ger-
many within the scope of

the project. With the award,
Brazil’s experts honored
both her extraordinary special-
ist skills and her commitment
to the engineers of the future.
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VOLVO EMPLOYS BORGWARNER BOOSTING
IN ITS S60 AND V60 MODELS

Volvo increases the pressure

Volvo has injected new life into its two new mid-range models, the S60 and V60, with dynamic design and an
attractive range of engines. At launch, five gasoline engines and one high-performance diesel will be available.
These engines all have one thing in common: their use of turbocharger technology from BorgWarner.

The coupé-like S60 sedan has been
with dealers since the summer of 2010.
With an identical range of engines, the
station wagon version V60 now also
follows six months later. This model is
not only sporty in appearance, but
also satisfies the demand for dynamic
driving performance in the Swedish
group, which has now been part of the
Chinese Geely International Corporation
for one year. To this end, a completely
new range of engines was developed,
following the principle of downsizing
and consistently employing exhaust
gas turbocharger systems. Volvo trusts
in the expertise and experience of
BorgWarner here, with seven ultra-
modern turbocharged engines being
produced in close cooperation.

Something for everyone

The entry level engine is a 1.6-liter
(98 cubic inch) four-cylinder gasoline
unit, which is offered in two versions.
The T3 version generates 150 hp, while
the T4 version offers 30 hp more and
also has a short-term overboost func-
tion which allows the four-cylinder to
provide an impressive 199 Ib-ft (270

High energy efficiency and impressive dynamic
driving performance characterize Volvo’s

Nm) of torque. Even in their standard
guise, both versions offer an impressive
177 lb-ft (240 Nm) of torque across the
wide band from 1,600 to 5,000 rpm.
Thanks to its boost pressure regulation
and fast response, BorgWarner’'s KP39
turbocharger ensures smooth power
delivery in all driving situations. The
engine, which Volvo classifies as GTDI
(Gasoline Turbocharged Direct Injec-
tion) was also given an automatic start-
stop function by the engineers, as well
as variable valve control and multi-point
direct fuel injection. Based on the inter-
action of all the technological high-
lights, Volvo promises a reduction in
exhaust emissions of around 20 % over
conventional gasoline engines.

Impressive efficiency

The new 2.0-liter (122 cubic inch) four-
cylinder unit allows even greater sport-
ing performance, while still offering
impressive fuel economy. With 203 hp
and 221 Ib-ft (300 Nm) of torque, which
is available from as little as 1,750 rpm
thanks to a BorgWarner KO3 turbo-
charger, the V60 makes the dash from
0-62 mph in 7.7 seconds while offering

new generation of mid-range vehicl

average consumption of 29.8 mpg US
(35.8 mpg UK). And an even more
powerful version with 240 hp and
torque of 236 Ib-ft (320 Nm) is sched-
uled for release within the first year of
production. For the top version of the
V60, the engineers developed a 304 hp
six-cylinder unit. From a displacement
of 3 liters (183 cubic inches), this
powerhouse employs a BorgWarner
K16 turbo with Twin Scroll technology
to generate an amazing 325 Ib-ft (440
Nm) of torque. Yet despite the dynamic
performance on offer, standard fuel
consumption is still an impressive 23.8
mpg US (28.6 mpg UK).

The comprehensive offer is rounded off
by a five-cylinder diesel engine. Volvo
also relies on BorgWarner technology
here. The 2.4-liter (146.4 cubic inch) unit
designated D5 is the top diesel engine
and employs a regulated 2-stage turbo-
charging system (R2S). With 205 hp
and 309 Ib-ft (420 Nm) of torque, it
allows the car to accelerate from 0-62
mph in just 7.8 seconds and provides a
great deal of driving pleasure. The only
thing not so dynamic in the two new
Volvo models is the fuel gauge.
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LOOKING BACK OVER A REAL SUCCESS STORY

35 years of BorgWarner

in Campinas

On October 26, 2010, the BorgWarner facility in Campinas (Brazil) celebrated its 35th anniversary. More than 700
guests attended the ceremony, including numerous customers, suppliers, political and press representatives,
managers from various BorgWarner business units and local staff.

The organizational team around Arnaldo lezzi Jr., General
Manager of BorgWarner in Brazil, was particularly pleased to
welcome Roger Wood among the guests. As President of
the Turbo Systems Division, Wood opened the event with a
brief look back over BorgWarner’s 35-year success story in
Brazil. The Campinas facility began production in 1975 with
just under 100 employees. This number has since increased
by 400 %, while the factory has grown from 55,940 square
feet (5,200 m2) to 91,440 square feet (8,500 m?). The quan-
tity of turbochargers produced each year has also enjoyed
corresponding increases, with the last ten years seeing a
particularly sharp rise in production volumes at the location.
Indeed, the volume has increased from 50,000 turbo-
chargers to today’s level of 285,000 units per year during
this time period. By the end of 2010, a total of around
2.2 million exhaust gas turbochargers had left the facility.
In his subsequent speech, Arnaldo lezzi was full of optimism,
presenting the latest projects and investments.

Roger Wood, President of BorgWarner Turbo Systems, at the press conference.

‘ 9 BorgWarner
J

In his speech, Ricardo Santos (center), Purchasing Director at Mercedes-Benz
Brazil, praised the 35-year cooperation between BorgWarner and Mercedes-Benz
in Brazil. Roger Wood (on the right) and Arnaldo lezzi Jr. then presented him with
a certificate.

Quality assurance and motivation

lezzi emphasized that the major successes and the con-
tinuous growth of BorgWarner in Campinas were above all
thanks to the internal quality assurance and the location’s
highly motivated staff. The facility was also presented with
the “Innovation Award” in 2009 and received the “Supplier
Award 2009” in the category “Quality Product Field” from
MAN Latin America. And 2010, the Brazilians have won the
“Environmental Award” from Daimler. Campinas is also a
shining example when it comes to safety. The facility has
received no fewer than 8 awards for its excellent workplace
safety since 2002. In 2008, it was even presented with the
first “Chairman’s Excellence Award” for one million man-
hours without a single accident. This bodes well for the

next 35 years in Campinas.

1975-2010
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NEW FORD C-MAX IS LAUNCHED AS VARIABLE
VEHICLE WITH BORGWARNER BOOSTING

Boost to the

Versatility has long since been the strength of Ford’s C-MAX. But the next generation of the compact van has
raised the bar once again with regard to utility and efficiency — and impresses with its new EcoBoost engines for

pure driving pleasure.

The KP39 turbocharger from BorgWarner is characterized

by its fast response and low inertia.

The second generation of the Ford
C-MAX will make its way to the dealer-
ships in Europe at the end of 2010.
Alongside the familiar five-seater ver-
sion, there will also be a version with
seven seats. The Grand C-MAX has
a 14 cm longer wheelbase than its
smaller brother and offers practical
sliding doors for easier entry to the
back seats.

High-tech for low emissions
The new EcoBoost gasoline engines

used in the C-MAX are also very ver-
satile. They are the forerunners to a

completely new generation of particu-
larly efficient, low-emission lightweight
engines in line with the principle of
downsizing. Reducing the displacement
allows emission values to be reduced
without making compromises in terms
of performance. The Ford engineers
developed a completely new engine
concept for this. The 1.6 liter (97 cubic
inch) four-cylinder unit uses not one but
three key technologies, which should
help it exceed even the highest of
expectations. The all-aluminum gasoline
engine design employs high-pressure
direct fuel injection, twin independent
camshaft adjustment (Ti-VCT) and a
BorgWarner KP39 turbocharger. Thanks
to perfect matching with the 1.6 liter

(97 cubic inch) drive, the KP39’s fast
response and low inertia ensure power-
ful pickup from very low revs without
sacrificing performance at high revs.

Sprinting and saving

This applies both to the 150 hp (110 kW)
version and the 180 hp (132 kW) ver-
sion of the Ford EcoBoost gasoline
engine. The more powerful of the two
versions of the 1.6 liter basic engine is
capable of providing at least 95 % of its
maximum torque of 177 lb-ft (240 Nm)
continuously between 1,500 and 5,500
rpm. This allows the C-MAX to make the
sprint from 0 to 62 mph in just 8.5 sec-
onds. Performance can be increased
even further using the overboost func-
tion, with torque then increasing to



199 Ib-ft (270 Nm) for up to 15 sec-
onds. This power is made even more
impressive in light of the standard con-
sumption (35.6 mpg US, 42.8 mpg UK)
and carbon dioxide emissions of just
154 g/km (264 g/mile).

Despite its high performance and
dynamic response, the EcoBoost gas-
oline engine therefore offers around
20 % better fuel consumption than
conventional engines with the same
power output. As such, the new engine

Dynamic, economical, variable: The new Ford C-MAX.

sets another milestone in the suc-
cessful cooperation between Ford and
BorgWarner Turbo Systems, following
on from the 2.0 liter (122 cubic inch)
EcoBoost unit (see TurboNews 1/2010).
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BORGWARNER CELEBRATES ITS 50TH ANNIVERSARY IN KIRCHHEIMBOLANDEN

50 years of Kibo

The history of the turbocharger facility in Kirchheimbolanden reads like a typically American success story. Back in
1960, a small team started producing turbocharger parts in a kind of garage. And just a few decades later, these
humble beginnings have developed into one of the world’s most important locations for exhaust gas turbocharging.
The 50th anniversary of the facility was celebrated on August 21, 2010 with a huge festival.

50 Jahre BorgWarner
Kirchheimbolanden

T

It all started in a small 5,700 square
foot (5630 m2) workshop — on a huge
plot of real estate in Kirchheimbolanden
(Germany). Back in 1960, 13 staff mem-
bers produced around 1,000 parts
for turbochargers after the “Kuhnle,
Kopp & Kausch” stock corporation
had received the license for this from
Schwitzer. Kibo had previously been
chosen as the site based on the fact
that the company thought it could find
workers here. This was in contrast to
the location in Frankenthal, which at
the time offered little in the way of
potential employees. Although even
the new site struggled for some time to
find enough employees, turbocharger
production really got going in 1963.

A facility on growth course

The production area is extended in six
phases over the years that follow — and
the 306,610 square foot (28,500 m?2)
plot acquired in 1959 soon becomes too
small. In 1976, Kuhnle Kopp & Kausch
therefore purchases a neighboring plot
that offers an additional 419,500 square
feet (39,000 m2) of space. This is a major
investment, but one which soon pays
off. In 1978, Kihnle Kopp & Kausch is
already able to generate revenue of
around 40 million Deutsche Marks with
its turbochargers, thereby securing a
place among the four largest compa-
nies in the global turbocharger market.
And in the 80s, Kihnle Kopp & Kausch
then taps a completely new market
segment. The oil crisis of the previous
decade had already brought the topic
of “fuel savings” to the headlines. So
following their successful use in com-
mercial vehicle engines, turbochargers

are now fitted to passenger vehicle
diesel engines for the first time. The VW
Golf GTD, equipped with a turbo from
Kibo, marks the beginning and proves
SO popular among car buyers that VW
soon places an order for 40,000 turbos.
Other manufacturers also begin to
extend their portfolio of turbocharged
engines, thereby helping the turbo finally
make its breakthrough in passenger
vehicle applications. As such, turbo-
charger production in Kibo increases
from 166,000 units in 1980 to 511,000
turbocharging systems in 1990.

Kibo becomes a global player

In 1997, production passes the one mil-
lion turbocharger mark. In the same year,
the US automotive supplier BorgWarner
takes over the turbocharger division
at Kihnle Kopp & Kausch and thereby
also acquires the Kibo facility. The com-
pany then enters into a merger with its

Small facility, large plot:
Turbocharger production in 1964.

Today, the Kibo facility is BorgWarner Turbo Systems’ HQ and global development center. An average of
3.5 million turbochargers are produced every year in an area of around 323,000 square feet (30,000 m?).
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former competitor Schwitzer, which had
also been taken over by BorgWarner,
and takes on the new name BorgWarner
Turbo Systems.

The period after the turn of the millen-
nium sees ever more momentum being
gained. In 2001, turbocharger produc-
tion reaches a new high with more than
two million units. A new training center
is established in 2003, with the tech-
nology center being extended and the
Kibo location then becoming the cen-
tral development center for the entire
Turbo Systems division in 2004. One
year later, the prototype construction
facility is established, allowing the site
to react more flexibly to the rapid
changes in the market and increase
the efficiency of new developments.

Well equipped for the future

Today, the site has a production area
of just under 323,000 square feet
(30,000 m?). Kibo produces an average
of 3.5 million turbochargers per year
and employs more than 2,000 people.
BorgWarner’s engineers in Kibo develop
cutting edge technologies that make
engines throughout the world more eco-

Y ghathr

nomical, more environmentally friendly
and more powerful. And experts from
Kibo also support the establishment of
new facilities across the globe with
their knowledge and experience. As
such, the location is well-positioned to
master the coming challenges in the
automotive industry both with and for
its discerning customers.

Kibo organizes huge festival

The 50th anniversary of the facility
was celebrated in August with a huge
festival. Alongside well-known represen-
tatives from the world of politics, such
as Margit Conrad, State Minister for
Environment, Forestry and Consumer
Protection, the illustrious guests also
included Roger Wood, President of
Turbo Systems. In his speech, he talked
about the history of the facility and
emphasized the major significance of
the site for the global turbocharger
market. Following the official part of the
event, numerous attractions awaited the
approximately 7,000 to 8,000 guests.
Alongside dancing robots, these also
included acrobats, competitions, a
driving simulator and an exhibition of
vehicles equipped with turbochargers.

As one of the most important employers in
the region, the facility attracted an estimated
7,000 to 8,000 visitors.
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TURBO SYSTEMS INTRODUCES INTEGRATED

CHANGE MANAGEMENT SYSTEM

Change management

made easy

Change management in the automotive industry today
faces many growing challenges. BorgWarner Turbo
Systems has therefore introduced an integrated change
management system at all locations worldwide to
ensure that product changes can be implemented more
efficiently.

The diverse range of automobile models available to the
public is likely to reach a new record level this year. Yet not
only the number of different models, but also the number of
drive versions offered is constantly increasing. And each
new engine type is generally accompanied by additional
product changes with ever shorter change cycles. Auto
manufacturers expect their suppliers to implement these
changes quickly and reliably while maintaining the highest
quality. At the same time, suppliers must also successfully
master factors such as high cost pressure, shorter product
lifecycles and the increasing complexity of product tech-
nologies and processes with global labor input.

Systematic changes
For this reason, BorgWarner Turbo Systems decided to

replace its old system of non-integrated change manage-
ment by the SAP solution 4ECM. This is an integrated

2005 2006 2007 2008 2009 2010

The growing number of change requests makes professional
change management indispensable.

engineering change management system which facilitates
systematic control, monitoring and documentation of prod-
uct changes on the basis of the latest BorgWarner product
and business data present in the SAP system. The detailed
requirements of future procedures and the new system were
drawn up in a global team and then implemented with both
internal and external IT support. Following comprehensive
tests, the new solution is now being used worldwide at
all Turbo Systems facilities.

Fast implementation guaranteed

If a change is now to be made to an individual part of a
turbocharger, the system shows which BorgWarner sites
use it and in which turbochargers the part is fitted, which
customers receive the turbochargers, who needs to obtain
the approval from the customer, which suppliers are
affected and which location is responsible for amending
the corresponding drawings. Further information, such as
site-based inventories, planned sales volumes and running
purchase or production orders, complement the information
required for approval.

4ECM now ensures that all staff members worldwide
involved in processing or handling a change are assigned
their respective duties at the right time. Management at
BorgWarner also has an accurate overview at all times
regarding who is processing the change procedure and
what stage it is currently at. Evaluation tools allow overdue
changes to be quickly identified and corresponding cor-
rective action introduced to reduce throughput times.

Ready for tomorrow’s requirements

With the new SAP solution, BorgWarner has a modern, inte-
grated system of change management which guarantees
a well organized, disciplined and thereby fast implementa-
tion of all change processes. In this way, the turbocharger
specialist ensures that future customer wishes can be
implemented even more efficiently at the required quality
throughout the entire product lifecycle.
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NEW BUICK EXCELLE AND CHEVROLET CRUZE
WITH BORGWARNER TURBOCHARGING

Excellent!

China is currently the most promising growth market in the auto-
motive industry. BorgWarner now hopes to further strengthen its
position in Asia through a collaboration with Shanghai General Motors.
And not one but two of the group’s new models are now leaving the
production line fitted with KO3 exhaust gas turbochargers.

Based on the German Opel Astra, the Buick Excelle sets new standards in the compact class in China with its advanced technology.

Back in 2004, China’s massive growth
potential was the reason behind con-
struction of a dedicated production
facility in Ningbo. This proved to be an
important decision, as even in the
global crisis year of 2009 the automo-
tive industry in China enjoyed growth
of 40%. Since sustainability and effi-
ciency are now also playing a key role
in this region, more and more engines
are being developed with exhaust gas
turbochargers.

A good example of this is the new
1.6-liter (98 cubic inch) four-cylinder
engine from Shanghai General Motors
(SGM). This gasoline engine is being
fitted to vehicles such as the new Buick
Excelle XT, which is based on the Opel
Astra and offered as a notchback in the
Chinese market. In its top format, the
four-cylinder unit generates 184 hp and
173 Ib-ft (235 Nm) of torque between

1,980 and 5,400 rpm. This already im-
pressive torque can be increased even
further to 196 Ib-ft (266 Nm) for short
periods using the overboost function.
The Excelle sprints from 0-62 mph
in just 9 seconds and offers impres-
sive fuel consumption of 30 mpg US
(36 mpg UK).

German-Chinese development work

The unit is based on the 1.6-liter
(98 cubic inch) Family 1 engine already
being used in Europe in GM vehicles.
In cooperation with engineers from
SGM and BorgWarner, it was adapted
for the requirements of the Chinese
market and localized for production
in Ningbo. Together with the Chinese
engineers, the BorgWarner developers
matched the tried and tested KO3
exhaust gas turbocharger to the per-
formance characteristics and specifi-

cations of SGM’s four-cylinder gasoline
engine. The integrated exhaust manifold
not only offers thermodynamic advan-
tages, it also allowed an extremely
compact final design. In combination
with the six-speed automatic transmis-
sion, the turbocharger ensures smooth
and efficient power delivery. The Excelle
thereby also complies with and even
surpasses the latest China IV emis-
sions standard without any issues.

SGM is a 50:50 joint venture of Gen-
eral Motors and Shanghai Automotive
Industry Corporation, one of the largest
manufacturers in the Chinese vehicle
market. SGM will also offer the 1.6-liter
(98 cubic inch) engine with BorgWarner
turbocharging in the Chevrolet Cruze.
As such, BorgWarner is once again
present in the highly promising volume
segment of the Chinese market.
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Quality that counts

The Turbo Systems location in Rzeszéw
invests consistently in quality assurance.
The facility’s high standards have now
been officially recognized, with a jury
presenting BorgWarner’s Polish plant the
Golden Quality Award in two categories.

The Quality International Award was present-
ed for the fourth time under the patronage
of the Ministry of Regional Development and
the Polish Agency for Enterprise Development
together with the Polish Forum ISO 9000
Club and the Business Forum. BorgWarner’s
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Awarded: The Rzeszow location received the Quality International Award in two categories.

Polish site received a prize from the jury in
the category QI PRODUCT for particularly
high-grade products and the category Ql
ORDER, which awards the best quality man-
agement. The Quality International Award
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is presented in three categories and honors
companies and service providers that pur-
sue a clear quality policy for their products,
services or with regard to their manage-
ment system.

Do you think a colleague might
also like to receive a regular edition
of TurboNews?

Company, name, e-mail address to:
aburkheiser@borgwarner.com
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